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This summary is a percentage frequency occurrence of various atmospheric phenomena and obstructions to vision, 
derived from hourly observations, and is presented in two tables as follows: 


1. By month and annual, all hours and years combined. 
2. By month, all years combined, by standard 3-hour groups. 


A percent value of ".G" im these tables indicates tess tnan .05 percent, which is usually only one occurrence. 
The various pneuomena included in each category on the forms are listed below: 


Thunderstorms ~ All revortec occurrences of thunderstorm, tornado, and vaterspout. 
Rain and/or drizzle - A’l liquid precipitation, falling to the ground, not freezing. 


Freezing rain and/or freezing drizsle (glaze) - Precipitation falling i: liquid form, but freezing on contact 
with en unheated surface. 


Snow and/or slest {ice pellets) - Included are snow, snow pellets, sleet, snow grains, ice crystals, and ice 
pellets from Jan end later. (Snow peilets also known as soft hail) 

Hail - Occurrences of nail and small hail are included. 

Percentage of observations with precipitation - Included in this category are the observations when cne or 
more of the above phenomena occurred. Since more than one type of precipitation may be reported in the same 
observation, the sums of the individual categories may exceed the percentages of the observations with precip. 
Fog - Included are fog, ice fog, and ground fog. 

Smoke and/or haze - Occurrences of smoke, haze, or combinations of smoke and hase are included. 


snow ~ Occurrences of blowing snow (also drifting snow when reported from non-WBAN sources). 


Dust and/or sand - Included are blowing dust, blowing sand, and dust. 


Continued on Reverse 


Blowing spray - This item if reported, is not shown in a separate category on this form but is included in 
the computation Percentage of Observations with Obstructions to Vision, below. 


Percentage of observations with obstructions to vision - Included in this category are the odservations when - 


one or more of the above obstructions to vision occurred. Since more than one type of obstruction may be 
reported in the same observation, the sums of the individual categories nay exceed the percentage total 
columns. Also, although precipitation may reduce visibility, it 1s not considered an obstruction to vision 
for purposes of this summary; therefore, the percentage total of obstructions to vision need not reflect tne 
total observations with reduced visibility. 
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PART A ATMOSPHERIC PHENOMENA 


Tnis summary is a presentation of tne percentage of days with occurrence of various atmsspnerte phenonena. 
These data are ovtained from all recorded information on tne reporting furns or from Nourly asta and con- 
bined into a daily observation. 


The descriptions of the pnenomena in tne weather Conditions Summary above also aby. 
suumarizec in tiese daily taoulations. H.wever, ft should be notei t.at in tints 
neaded “% OF OBS WITH PRECIP and “% OF OBS WITH OBST T° VISION. shaw tne percentage 
tne percentage of observations. Since more than one type oF ee, Seo 
struction may occur in the same daily observation, tne sut of tne values in the 
differ from the total columns. 


A percent value of ".0" in the table indicates less tnan .95 percent, which is usually only one sccurrence. 


This presentation is by month with annual totals, and is prepared with all years combined. 


NOTES: (1) A day with rain and/or drizzle was not separately reported in the WBAN desta prior to year Lyky. 
Ther efore, percentages in this column are restricted to the period Jan i949 and later. 
2) with freezing rain and/or freezing drizzle is also properly reported as a day with rain 


gi 
a: 


or drizzle. 


(3) A Sey with with dust and/or sand is included in this summary only when visibility is reduced to 
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PART B PRECIPITATION, SNOWFALL & SNOW DEPTH 


Tris part of tie Uniforms Summary consists of eignt summaries derived from daily observations as follows: 


Tne first set presents, in three vasles, the percentage frequency of various daily amounts of PRECIPITATION, 
SNO®FALL, end SNO« DEPTU. Tne daily amount summary is prepared py montn and annual, all years combinei, 

and inc..des percent of days with measurable amounts; percent of days naving none, traces, and given 
amounts; and means, greatest anc least monthly amounts. (The last tnree statistics are omitted from tne 
snow depth summary neceuse of their doubtful and limited value.) A total count of velid observations 1s 
given for months and ancual.. Starious are included in wnicn w portion or all of the period may contain 
montis with missing days. This will be nuted on the summary pages. A percent value of °.0” in these 

daiiy amount tebles indicates less than .05 percent which is usually only one occurrence. 


«+ Tne second set of three tables presents the extreme daily amounts, by individual year and month, of 
PRECIPITATION, SNOWFALL, and SNOW DEPTH for the entire period of record available. Also provided are 
toe means and standard deviations for each month and annual (all months) and the total valid observation 
count. An asterisk (*) is printed in any year-month block when the extreme value is based on an in- 
complete month (at least one day missing for the month). When a month has valid observations reported 
but mo occurrences, zeros are given in the tables as follows: 


EXTREME DAILY PRECIPITATION *",00" equals none for the month (hundredths) 
EXTREME DAILY SNOWFALL ",0" equals none for the month (tenths) 
EXTREME DAILY SNOW DEPTH "9" equals none for the month (whole inches) 


a 
3. The third set of two tables provides the total mor nly amounts of PRECIPITATION and SNOWFALL for each year- 
month and annual. Also prepared are the means, standard deviations, and total number of valid observations 
for each onth and annual (all months). An asterisk (*) is printed in each date block if one or more days 
are missing for the month. No occurrences for a month are indicated in the same manner as in the extreme 
tables above. If a trace becomes the extreme or monthly total in any of these tables it is printed as 
"TRACE." 


( Continued on Reverse Side 


NOTES: (1) The above studies may also be prepared for stations cperating for less than full months for 
portions or all of the period of record. This may include stations cperating 5 or & days a 
week and those with only random days missing. An asterisk (*) in the data blocks will give 
an indication that a month is incomplete. Please refer to Station History at front of boca 
and observation counts in each summary to evaluate the amounts of data missing. 


(2) Hail was included in snowfall cccurrences in the summary of day observations prior to Jan 36, 
but these occurrences have been removed from snowfall category ard counted as Hail in these 
summaries. 


(3) Snow Depth was recorded and punched at various hours during the period available from J. S. 
operated stations. The hours used by each service for each period are as follows: 


Air Force Stations: U. S. Navy and National Weather Service (USWB) 
Beginning thru 1945 at OSO00LST Beginning thru Jun 52 at 0030GMr 
Jan 46-May 47 at 1230GMP Jul 52-May 57 at 1230GMT 
Jun 57-present at 1200GMT Jun 57-present at 1200GMr 
ay 
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PART C SURFACE WINDS 


Presented iu tuts part are various tabulations of aurface winds a4 follows: 


for tne entire period of recora availaole. Speeds are presentec in knots, wnile directions are given in 
in Compars points from tne teginning uf recurd tnrouga June i9¢¢, and in tens of dewrees starting in July 
163. Toe extreme is celected anc printed from available peak gists for eacn year-monti, oowever ac 
asterisk .*) is printec in tne data block if less tnan 30% (3 or more missing observations) of tne peak 
gusts ere aveatilatie (>. tne monta. An ALL MONTHS value is presented when every montis of tne year Sas 
Valls cocervations. Mcans and standard deviations are also computed when four or more values are present 
for Aagy cilumm. 4+ t.cval raw count of valid observations is presented for eacn month end ALL MONTHS. 


ROTE: Accurding co Feieral Metecrological Handbook No. 1 specifications (formerly Circuler N), peak gust 
data are recorded only at stations with continuous instantaneous wind-speed recorders. 


2. Bivariate percentage frequency tabulations: Derived from hourly observations, these tabulations are a 
percentage frequency of wind directions to 16 compass points and calm by wind speeds (knots) in increments 
of Beaufort class‘fications. Percentages are shown by both directions and speed, and in addition tne mean 
wind speed is given fer each direction. 


A separete category 1s provided on the form for variable winds, which are reported in some data sources. 
In tnese data where lignt and variable winds are reported with no directions but witn speeds given, tre 
speeds will be summarized in the appropriate groups opposite the column headed VRBL. 


a. Three tables are prepared for ALL WEATHER surface winds, all years combined, by: (1) Annual - all 
nours combined, (2) By month - all hours combined, and (3) By month - by standard 3-hour groups. 


bd. A separate annual table is also presented for surface winds meeting INSTRUMENT CLASS conditions as 
follows: Ceiling 200 through 1400 feet inclusive with visibility equal to or greater than 1/2 mile, 
aad/or visibility 1/2 through 2-1/2 miles inclusive with ceiling equal to or greater than 200 feet. 


NOTE: A percentage frequency of ".0" in these tables represents one or more occurrences amounting to 
less than ".05" percent. 
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Tnis summary is a bivariate percentage frequency iistributiun ty classes of ceilling fron cer. t. equal t : 


7 
. : a ee 24 y ot > . 

greater tnan 2C,O0C feet ani as a separate class n ceiling , versus visirility in 1» classes tron cer. t 

f tables are 


equal t. or sreater than iC miles. Data are jerivei fron acurly .bservati nus, ani tnree sets o 
presented as follows: 


1. Annual - all years and all nours c_-ubinei 
é. By tenth - 4-1 years and all huurs 2 -mbines 
‘. By month - Cy standard 23-hour groups 


Mus to the cumulative nature of this presentati n, it is p ssitle t. ietermine the perc 
rrense fcr any riven linit « ceiling .r visiciiity rod tiners 
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". oo, weather Purean ani Navy stations ceizings wits ne nee 20,000 Yeet anc 
Janwary i+. Summaries prepare: fr stati ns using tt perivs and sata 
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Seginning in July ivé: for Air F.rce stations and January lj.) for USWB ani U. S. Navy statisns the "n 


telling" cates ry consists of ‘bservations with less than 6/10 tutal sky cover and those cases wicre t-tal 
sxy cover is vs/1C ur more, cut net more than 1/2 .f tne sky cover is spaque. 


Beginning in January 1963, METAR stations report visibilities to 6 miles and then greater than ¢ miles. 


Thus, for METAR stations, the category equal to or greater than 10 miles is not printed in the tables, 
unless the summary was for a period ending before January 1960. 
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EXAMPLE # 1 Read ceiling values independently of visibility under column at right headed > 0. 
For instance, from the table: Ceiling > 1500 feet = 92.0. 


Ceiling > 500 feet = 98.1%. 


EXAMPLE # 2 Read visibilities independently of ceilings on bottom line opposite > 0. From the table: 
Visibility > 3 miles = 95.44. 


Visibility > 2 miles = 96.9%. 
Visibility >1 mile = 98.3%. 


EXAMPLE # 3 To obtain combinations of ceiling with visibility, read figure at intersection of the 
two categories; i.e.: Ceiling > 1500 feet with visibility > 3 miles = 91.0%. 


EXAMPLE # 4 


EXAMPLE # 5 


ADDITIONAL EXAMPLES 


Values below minimums stated in the table muy be obtained by subtracting tne value given 
in the table from 100%. 

Thus, to obtain the percentage of observations with ceiling < 1500 feet and/or vistoility 
< 3 miles, subtract the value read from the table at the intersection, which is y1l.J, 
from 100.0. The answer 9.0 is tne percentage of observations with ceiling < 1500 feet 
and/or visibility < 3 miles. 


Likewise, the percentage of observations with ceiling < 500 feet and/or visibility < 
mile is 2.6, obtained by subtracting 97.4 from 100.0. 


To find the percentage of observations falling within the two categories siven in example 
above, subtract the value read from the table for the first set of limits from the value 
in the table for the second set of limits. The difference will be the percentage of 
observations meeting the lower set of limits, but not weeting the nigner set of limits. 


The value 91.0 read from the table at the intersection of > 1500 feet with > 3 miles, 
subtracted from 97.4 read from the table at the intersection .of > 500 feet with > 1 mile 
is equal to 6.4%. Thus; 6.4 percent of the observations meet the criteria: “ceiling > 
500 feet with visibility = 1 mile, but < 3 miles; or ceiling > 500 feet, but < 1500 feet 
with visibility > 1 mile.” ‘ 


Since these tabulations are prepared in several ways including by month, by 3-hour groups it is possible 
to determine diurnal variations of ceiling and visibility limits as well as probabilities of various 
ceiling-visibility combinations. 
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SKY COVER SUMMARY 


Due to the reporting of total cloud amount in GWC tapes 
for airways hourly observations Jan 71 and later; clear, scattered, 
broken, overcast, partial and obscured are converted to 0, 3, 9, 


10, 9 and 10 tenths. The sky cover summary for this station is 
linited to the period of record through Dec 70. 


PART D SKY COVER 


This summary is prepared from hourly observations and is a percentage frequency distribution of total sky 
cover by tenths, plus mean sky cover, and total number of observations. It is presented in two tables as 
follows: 


1. By month and annual - all hours and all years combined. 


2. By month - by standard 3-hour groups. 


NOTE: #1: Sky cover (total cloud amount) was not reported by U. S. Services until nid 1945. Data, when 
available, were punched for Air Force stations teyginning in 1946, but were not available for 
Navy stations until 1948 or 1949. Weather Bureau stations recorded total cloud amount in re- 
marks beginning sometime in 1945, but few stations have punched data prior to 1948. This 
summary will, of course, be limited to period of available data. 


NOTE: #2: Some sources of punched data used for this summary report cloud amounts in oktas. These have 
been converted to tenths prior to summarizing, and notation is made on the form to indicate 
that data were originally reported in oktas. The manner of conversion is given below: 


OKTAS TENTHS 
0 0 
1 1 
2 3 
3 4 
4 5 
50 6 
6 8 
T 9 
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PART & PSYCHROMETRIC SUMMARIES 


Ta this section are preseuted various summaries of dry- and wet-bulb temperatures, dew poiuts, and relative 
uumidity. Tne order and manner of presentations follows: 


L. Cumulative percentage frequency of occurrence - derived from daily cbservations and presented by month 
and anpual for all yeurs combined. These tabulations provide tne cumulative percentage frequency to 
tenths of temperature by 5-degree Fahrenheit increments, plus mean temperature, standard deviations, and 
total number of cbservations in three separate tables as follows: 


a. Daily maxim temperatures 
db. Daily minimim temperatures 
c. Daily mean temperttures 


NOTE: Beginning in January 1964, daily maximim and minimum temperatures are routinely selected from 
oourly observations recorded on surface observing forms or from automated data collections for all 

Air Force operated ststions. For those stations observing less than 24 hours per day, and where maxi- 
mum and minimim temperatures are required but not recorded, these are also selected from hourly data 
from as early es January 1949 and later. Please refer to notations on summary pages and Station History 
for further information on reporting practices of individual stations. 


2. Extreme values - derived from daily observations with the extreme value selected for each year and month of 
record available. An annual (ALL MONTHS) value is selected when all months for a year have valid extremes. 
Means and standard deviations are computed for months and annual when four or more values are present for 
any column. Two tables of daily extremes are prepared: E 


a. Extreme maximum temperature 
b. Extreme minimum temperature 


NOTE: The following symbols are used in the extreme data blocks: 
(1) * indicates the extreme was selected from a month with one or more days missing. 
(2) # ‘indicates the extreme was selected from a month in which hourly temperatures were available 


for less than 24 hours for at least one day in the month. 


Continued on Reverse 


E-i1 


Bivariate percentage frequenc’ distribution and computations of dry-bulb versus wet-bulbd temperature. 
This tabulation is derived fruw hourly observations and is presented by month ind annual, all hours and 
years combined. The following information is provided: 


a. 


The main body of the summary consists of a bivariate percentage frequency distribution of wet-bulb 
depression in 17 classes spread horizontally; by Q-degree intervals of dry-bulb temperature spread 
vertically. Also provided for each of the dry~bulb intervals is the percentage of observations wits 
dry-bulb and wet-bulb temperature combined; and again for dry-bulb, wet-bulb, and dew-point tenpera- 
tures separately. Tutal observations for these four items is also provided in two lines at end if 
each tabulation table, which may be continued on several pages. 


NOTE: A percentage frequency in this table of ".0° represents one or more occurrences amounting t> 
less than .05 percent. 


Statistical data for the individual elements of relative humidity, dry-bulb, wet-bulb, and dew-point 
temperatures are shown in the section at the bottom left of the forms. These consist of the sum of 

aquares (.X°), sums of velues ( £X), means (X), and standard deviations (ox). The number of obser- 

vations used in the computation for each element is also shown, 


At the lower right of the form are given the mean number of hours of occurrence for six ranges of 
dry-bulb, wet-bulb, and dew-point temperatures, and total number of hours possible in the period 

represented. Mean number of hours is shown to tenths and indicates mean number of hours per year 
in the annual summary, or mean number of hours per month in the tabulation by month. 


NOTE; wet-bulb temperature usually was not reported prior to 1946. Relative humidity usualiy was 
uct reported prior to 1949, nor subsequent to June 1958; and was computed by macnine methods 
for observations recorded during these periods. All values of dew-point temperature and 
relative humidity are with respect to water, unless otherwise indicated. 


Means and standard deviations - These tabulations are derived from hourly observations and present the 


mean, standard deviation, and total number of observations for the eight standard 3-hour groups, by month 
and annual and again at the bottom for all hours combined. Records for all years combined are presented 
in the following three tables; DRY-BULB TEMPERATURE, WET-BULB TEMPERATURE, and DEW-POINT TEMPERATURE. 


Cumlative percentage frequency of occurrence of relative humidity - This summary is derived from hourly 
observations and presents the cumilative percentage frequency of occurrence of relative humidity by 


increments of 10% classes, plus the mean relative humidity and total number of observations in two tables. 


b. 


Table 1 is prepared by month and annual, all years combined, with month being the vertical argument. 


Table 2 is prepared by month by standard 3-hour groups, with the hour groups being the vertical 
argument and a separate page for each month. All years are also combined for this summary. 
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PART F PRESSURE SUMMARY 


Presented in tnis part are two tables giving the means, standard deviations, and total number of observations 
of station pressure and sea-level pressure by month and annual for the local hourly observations corresponding 
to the elght 3-hourly synoptic times GCT. The same computations are als» provided at the bottom of the page 
for all hours combined. All years cf data available are combined in both of tnese tables, although the overall 
period is Limited by service as indicated below. 


NOTES: Station pressure oot reported for all services until late in 1945. 
Station pressure reported only at 6-hourly times for Air Force stations from Jan 64 - Jul 65. 
METAR stations do not report Sea-level pressure for the period Jan 68 ~ Dec 70. 
1. Station pressure is presented in the table in inches of mercury. 
2. Sea-level pressure is presented in millibars. 
Provided below is a scale to convert station pressure values in inches of mercury or millibars to pressure- 


altitude in 1009's of feet. This scale is an enlarged model of the pressure-altitude scale in the Smithsonian 
Meteorological Tables. 
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